A study was conducted to examine the contribution that occult malabsorption makes to malnutrition among elderly patients admitted to an acute geriatric ward. Malnutrition was defined by anthropometric, haematological, and biochemical measurements.
causes of malabsorption with clinical, anthropometric, haematological, and biochemical evidence of undernutrition has rarely been carried out.2 3 Furthermore, among nutritionists and gastroenterologists there is little reference to old age, either in the definition of normal nutrition or with regard to the study of the causes of malabsorption-the standard publication on normal anthropometric measurements in adults excludes people aged over 654-and there is no reference to malabsorption in elderly subjects in two current standard works on gastroenterology.5 6 We have carried out a prospective study evaluating the nutritional state of all patients admitted to a geriatric assessment ward over two years. All patients found to have evidence of poor nutrition received a detailed dietary history and were investigated for a possible cause of malabsorption.
Methods

PATIENTS
All patients aged over 65 admitted to a general geriatric assessment unit between 1 January 1980 and 31 December 1981 were studied. Patients were admitted to the unit either after referral for assessment by general practitioners, or after attendance at a geriatric day unit when their problems were thought to require hospital admission, or as a result of transfer from one of several acute medical wards in Newcastle upon Tyne to which all patients with medical emergencies are admitted regardless of age. The principal reasons for admission were recorded. Two types of patients were excluded from the study-(a) those known or found to have malignant disease contributing to undernutrition-for example, patients admittedwith physical deterioration and found to have gastric or pancreatic carcinoma-and (b) those with previously known digestive disorders who happened to be over 65. (Such patients attending the gastroenterology clinic and requiring admission for their disease-for example, inflammatory bowel disease or chronic pancreatitis-were admitted to the gastroenterology unit.) NUTRITIONAL 
ASSESSMENT
Clinical examination-A thorough general clinical examination was carried out on all patients.
Anthropometric measurements-All patients had height, weight, triceps skinfold thickness, and mid-arm circumference measured. Arm muscle circumference was derived from triceps skinfold thickness and mid-arm circumference according to the relation: mid-arm 17 SEPTEMBER 1983 789 circumference -(triceps skinfold thickness x 0 314) = arm muscle circumference. All measurements were performed by a single experienced observer (AMcE). Triceps skinfold thickness was measured using Harpenden skinfold callipers at the mid-point between the acromion and olecranon. The mean of two measurements was taken. Mid-arm circumference was measured at the same level. Triceps skinfold thickness, mid-arm circumference, and arm muscle circumference were compared with indices previously defined in normal healthy subjects over 65. 7 Haematological and biochemical studies-The following investigations were used as a "nutrition screen" in all patients (normal values in parentheses): haemoglobin concentration (< 12-0 g/dl), mean cell volume (80-98 fl), serum albumin concentration ( < 34 g/l), and corrected serum calcium concentration (< 1 15 mmol/l; < 2 25 mmol/l). DEFINITION species level. Finally, aliquots of the sample were placed in wells of lawn plates seeded with the Oxford staphylococcus and Bacteroides fragilis in order to exclude the possibility that inhibitory substances were inadvertently present. The validity of this method had been confirmed by culture of small bowel contents of 13 elderly subjects undergoing endoscopy for other reasons. In none of these patients was a significant ( < 101 organisms) growth obtained.
VOLATILE FATTY ACIDS
As a further test for anaerobic organisms, volatile fatty acid concentrations in the small bowel aspirate were measured by gas-liquid chromatography using the method of Chernov et al.'3
Results
Of 490 patients admitted to the geriatric unit over the two years, 55 were found to have malnutrition; in 31 patients poor diet alone was thought to be responsible, but in 24 patients a cause for malabsorption was detected. Table I lists the main complaints leading to admission. In most patients several factors had led to admission but Duodenojejunal diverticla (cases 5-13)-All nine patients had an abnormal 14C-glycocholic acid breath test result, and three in whom duodenal juice was aspirated showed abnormal bacteriological growth. The only study of which we are aware that was slightly comparable to ours was that of Montgomery et al.3 While their study was primarily designed to assess the functional efficiency of the aging small intestine, they also examined the possible role of malabsorption in old people in Britain with nutritional deficiencies, notably oesteomalacia. In 15 patients with malabsorption four had duodenal diverticulosis, two had had gastric surgery, and a further four were presumed to have bacterial contamination of the small intestine, although in only one was juice from the small intestine sampled for bacteriological study.
CLINICAL PRESENTATION
Our study does serve to draw attention to the fact that occult malnutrition may be an important factor leading to hospital admission in elderly patients suffering from a wide variety of often non-specific complaints (table I). Although 15 out of 55 patients had diarrhoea as a major problem leading to admission, 13 weight loss, six bone pain, and four abdominal pain, more non-specific symptoms-off feet (15), mental deterioration (seven), chest infection (six)-were also common. We could not distinguish on the basis of presenting symptoms between patients with malnutrition due to malabsorption and those in whom malnutrition appeared to be due to poor diet alone. In some instances patients with poor diet also had bacterial contamination of the small bowel; these have been included in the malabsorption group.
DIAGNOSIS OF MALABSORPTION
We classified 24 patients as having malabsorption on two grounds. Firstly, all patients had either an abnormal '4C-triolein breath test or increased three day faecal fat excretion or both.
Secondly, all except two patients (cases 23 and 24), in whom investigation was incomplete, had a definite cause for malabsorption detected by appropriate investigations. All such investigations carried out among the 31 patients in whom malnutrition was ascribed to poor diet alone gave negative results. Results of faecal fat estimations and "9C-triolein breath tests, where carried out, were normal in the poor diet group.
FAECAL FAT VERSUS "4C-TRIOLEIN BREATH TEST
Newcomer et al compared the triolein breath test with faecal fat estimation and found an extremely good correspondence between the two tests of fat malabsorption.9
In our study both tests gave abnormal results in all four patients with coeliac disease or chronic pancreatitis. Among the 17 patients with bacterial contamination, 12 out of 16 had an abnormal 14C-triolein breath test result; only two out of nine tested had raised three day faecal fat estimations. We believe that this apparent disparity between the 1 4C-triolein breath tests and three day faecal fat estimations was caused by the fact that shortly after admission to hospital many of these elderly patients were incontinent of faeces, thus making complete collections hard to obtain; furthermore, many could not at first take a large enough oral intake of fat in their diet to provide a reliable indication of faecal fat excretion. No patients were BRITISH MEDICAL JOURNAL VOLUME 287 17 SEPTEMBER 1983 obese, nor were any overtly diabetic; thus we believe that the abnormal 1 4C-triolein breath test results are more reliable indicators of fat malabsorption than "normal" faecal fat estimations in these circumstances.' I Bacterial contamination of the small intestine, regardless of its cause, may lead to malnutrition without steatorrhoea, so that it is not surprising that fat malabsorption did not occur in every subject. BACTERIAL 
CONTAMINATION
Early publications on malabsorption caused by classic "blind loop" syndrome drew attention to the role of anaerobic organisms in steatorrhoea.'I 19 But now, while the underlying mechanisms of malabsorption in bacterial contamination syndrome are still far from clear,2' the important role of E coli organisms in producing such malabsorption is no longer in dispute. 2' 22 It is noteworthy that anaerobic organisms as detected by culture and measurement of volatile fatty acids were responsible for malabsorption in only one subject in the present study. Gracey23 recently summarised the many publications drawing attention to the fact that malnutrition itself, particularly in children, may lead to small bowel bacterial contamination (particularly with E coli species) and that this may cause malabsorption. It may well be, therefore, that the elderly with malnutrition due to poor diet are also more susceptible to such bacterial contamination.
We have previously described five elderly patients in whom we believed a bacterial contamination of the small intestine without a blind loop was responsible for malnutrition. 24 Of the four further patients described in the present group, small intestinal juice was aspirated in three, and in all three a profuse growth of several species of E coli was obtained. The mechanism for this bacterial contamination without blind loop is not clear. Possibly hypochlorhydria allows entry of the organisms into the small intestine from the stomach; possibly impaired peristalsis or pre-existing poor nutrition allows proliferation of the organisms and consequent mucosal damage. 22 The role of duodenal diverticula in the pathogenesis of bacterial contamination in the elderly is interesting. It is incontrovertible that duodenal diverticula alone do lead to bacterial contamination and consequent malabsorption.25 26 
Conclusion
Finally, we suggest that a more systematic approach to the assessment of possible malnutrition should be adopted in hospitals dealing with admission of acutely ill elderly patients. The detection of occult malabsorption is neither very time consuming nor extremely traumatic for the individual patients. After initial clinical evaluation and a simple haematological and biochemical work up the diagnosis of occult malabsorption may usually be made by a barium meal and follow through examination plus the '4C-glycocholic acid breath test.
Introduction
Three years ago' we presented our initial findings of dorsal column stimulation in 19 selected patients with confirmed multiple sclerosis. The most convincing effect was on bladder control, although this was slight. We have since extended our observations, selecting particularly those patients with known bladder disorder amenable to examination.
Patients and methods of assessment
We studied 15 patients with multiple sclerosis. Three were included in our earlier publication.' All conformed to the "definite" group of Schumacher et al,2 were aged under 55 years, and their condition was clinically stable for at least six months before the trial; they were
